The biochemical effect of deoxynivalenol on HepG2 hepatocarcinom cells was examined at a concentration of 2.5 μM and 24h of exposure. The antioxidant enzyme specific activities increased. Our results revealed that HepG2 cells exposed to this mycotoxin developed specific adaptative responses neutralizing oxidative stress.
Introduction and literature review
Deoxynivalenol (DON, vomitoxin) is a type B trichothecene, an epoxysesquiter-penoid. This mycotoxin occurs predominantly in grains such as wheat, barley, oats, rye, and maize. The occurrence of deoxynivalenol is associated with Fusarium graminearum and F. culmorum, both of which are important plant pathogens which cause Fusarium head blight in wheat and Gibberella ear rot in maize. (T.Yabe et al.,1993) . The main effect at low dietary concentration is anorexia and decreased growth, while higher doses induce vomiting, immunotoxic effects and alteration in brain neurochemistry (Wijnands L.M., 2000; Frankic et al.,2006) Deoxynivalenol was tested in mice, cats, pigs at different concentration. Short-term studies evidenced that in a low dose, DON produces vomiting and in a high dose produce atrophy of the thymus and spleen. Long-term studies described a decrease in the liver weight, nephrotoxicity pulmonary oedema and leucoencephalomalacia. (Jaskiewicz .,1987; ,Canady R. A.,2001) . Animal cell lines have been used to study the mechanism of in vitro toxicity of Fusarium toxins. It was demonstrated that DON induced lipid peroxidation, inhibition protein and DNA syntheses in Caco-2 cell line. (Kouadio,2005) .
The aim of this study was to evaluate the effect of deoxynivalenol on hepatocarcinoma cell line HepG2 and the antioxidant response related to oxidative stress in this cells. The Hep G2 line was selected because it maintains some properties of normal cells (Ivanova et al.,2006) .
Materials and methods

Chemicals:
Pure mycotoxin deoxynivalenol (DON) from Sigma-Aldrich, dissolved in water. Cell culture: Hep-G2 (human hepatocellular carcinoma) cells were maintained in DMEM, containing 3,7 g/L sodium bicarbonate,4,5g/L Dglucose, 4,7g/L HEPES, 4 mM L-glutamine, 0,1 mM sodium pyruvate, 100 U/ml penicillin, 100 l g/ml streptomycin and 10% (v/v) foetal bovine serum (Sigma). Cells were grown in 5% CO2 at 37 o C. The cell line was maintained as monolayers in 75 cm2 cell culture flasks with collagen type I. Cell viability: Cells were seeded at a density of 2,5x10 5 cells/ml and incubated with deoxynivalenol at concentration of 1μM, 2,5μM, 5μM for 3, 6,12 h and 24 h. It was determined the cell viability by MTT test (Mosman, 1983) Enzyme activity assay: Total superoxide dismutase (Paoletti. 1986) , and catalase (Aebi ,1974) , isocitrate dehydrogenase (Goldberg, Ellis, 1983) , glucose 6-phosphate dehydrogenase (Lohr, 1974) , gluthatione reductase (Goldberg & Spooner, 1983) , glutathione S-transferase (Haebig, 1974) , glutathione peroxidase (Beutler, 1984) activities were assayed in cell lysates after a treatment with 2.5μM DON .
Protein concentration was measured according to Lowry method (1953).
Results of Investigations and Discussion
In figure 1 can be observed a cytotoxic effect time dependent of DON concentration. MTT test revealed that its action is related to mitochondria as a target of the mycotoxin (Kouadio,2005) . Also DON was reported to bind to the ribosomal peptidyl-transferase site. It inhibits protein and DNA synthesis and as a consequence cell proliferation decreased (Shifrin V.,1999) .
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The mycotoxin posses the capacity of inducing lipid peroxidation (Shifrin V., 1999) and for this reason all the reducing enzymes specific activities are increased after 24 hours of treatment with 2.5 μM deoxynivaleniol (figure3,a,b,d and figure 4 ). This demonstrates that antioxidant enzymes: superoxide dismutase (SOD), glutathione peroxidase (Gpx), catalase (CAT), glucose 6-phosphate dehydrogenase (G6PD), ghluthatione -S -transferase (GST) act synergic in oxidative stress defense. Gluthatione in reduced form is involved in the redox state equilibrium of the cell and detoxification of xenobiotics. 
Conclusions
Deoxynivalenol presents an antiproliferative effect on HepG2 cell line and also a significant increase in the specific activity of antioxidant enzymes. The results indicated that these cells developed specific responses in order to neutralize the oxidative stress.
UTICAJ DEOKSINIVALENOLA NA ĆELIJU JETRE HEPG2
G. Dragomir, R. Huculeci, C. Munteanu, C. Ceapa, L. Bodea, A. Dinischiotu Rezime Deoksinivalenol (DON, vomitoksin) je trihotecen tipa B, epoksiseskviterpenoid. Proizvode ga Fusarium graminearum ili F.culmorum, obe vrste gljiva predstavljaju važne patogene žitarica. Sa kontaminacijom žitarica su povezane ozbiljne opasnosti po zdravlje ljudi i domaćih životinja (T.Yabe et al.,1993) . Cilj rada je bio ispitivanje uticaja ovog mikotiksina na ćeliju jetre HepG2.
Ocenjivali smo citotoksično dejstvo deoksinivalenola na ćeliju jetre HepG2 primenom MTT testa. Značajna inhibicija proliferacije je utvrđena zavisno od doze i vremenu izlaganja. Analiza antioksidantskih enzima je otkrila povećanje superoksid dismutaze (SOD), glutation peroksidaze (Gpx), The effect of deoxynivalenol on hepatic cell line hepg2 587 _____________________________________________________________________________________ katalaze (CAT) i dehidrogenaze glukoze 6-fosfat (G6PD) i pokazala da ovi enzimi deluju u sinergiji u situacijama odbrane od oksidativnog stresa (Hyang Shin et al., 2004) . Glutation u redukovanoj formi je uključen u redox stanje ćelije i detoksifikaciju ksenobiotika. Povećanje glutation-S-transferaze u tretmanu od 24 sata zbog povećane konzumacije GSH je takođe registrovano (Sanz N. et al., 2001) . Izocitrat dehidrogenaze vrši katalizu dekarboksilacije izocitrata do α-ketoglutarata i uključen je u obezbeđivanje NADPH neophodnog za proizvodnju GSH protiv citozoličkog i mitohondrijalnog oksidativnog oštećenja (Kil Sup In and Park JeenWoo,2005) .Smanjenje ICDH nakon tretmana od 24 h se može objasniti supra-zasićenošću supstratom enzima ili ROS.
Tretman sa 2.5 μM deoksinivalenola je izazvao povećanje dejstva/aktivnosti specifične za superoksid dismutazu i katalazu u HepG2 ćelijama. Naši rezultati otkrivaju da ćelije HepG2 izložene dejstvu deoksinivalenola razvijaju adaptivne reakcije kojima se neutrališe oksidativni stres.
